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DETAILED ACTION 
Drawings 

1 . The drawings are objected to under 37 CFR 1 .83(a). Tine drawings must slnow 
every feature of tine invention specified in tine claims. Tlierefore, tine well layer 
containing a thick portion having a large thickness and a thin portion having a small 
thickness, as claimed in claim 1 , must be shown or the feature(s) canceled from the 
claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 
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Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1, 3-5, 11, 16, and 1 7 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Yamada (US 6,608,330 B1). 

a. Regarding claim 1 , Yamada discloses a gallium nitride compound 
semiconductor light-emitting device (e.g. figure 1) comprising 
a crystalline substrate (substrate 101); 

a light-emitting of a quantum well structure layer (active layer 106) which 
is formed of a gallium nitride compound semiconductor barrier layer (layers 107) 
and a gallium nitride compound semiconductor well layer (layers 108 and 109), 
which light-emitting layer is provided on a second side of the crystalline substrate 
(e.g. as seen in figure 1 ); 

a contact layer formed of a Group lll-V compound semiconductor for 
providing an Ohmic electrode for supplying device operation current to the light- 
emitting layer (layer 111, formed from GaN as stated in col. 8, line 41 ); and 

an Ohmic electrode (electrode 112)) which is provided on the contact layer 
(e.g. as seen in figure 1) and has an aperture through which a portion of the 
contact layer is exposed (e.g. as seen in figure 1, the sides of electrode 112 are 
open, exposing the contact layer 111), 
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wherein tlie Olimic electrode exhibits light permeability with respect to 
light emitted from the light-emitting layer (col. 10, line 42 discloses the electrode 
1 12 to be transparent), and the well layer contains a thick portion having a large 
thickness and a thin portion having a small thickness (e.g. col. 13, lines 16-36, 
with reference to figure 6, disclose that the well layers have both thin and thick 
regions). 

b. Regarding claim 2, Yamada discloses a gallium nitride compound 
semiconductor light-emitting device according to claim 1, as cited above, wherein 
the well layer contains a portion having a thickness of 1 .5 nm to 0 nm (col. 13, 
lines 20 - 22 disclose that, with reference to figure 6, disclose that the well layers 
have regions with thickness less than half of the average thickness. Col. 9, lines 
35 - 36 disclose the average thickness of a well layer to be 3 nm. Therefore, the 
regions defined by "D" in figure 6 of the well layers are less than 1 .5 nm). 

c. Regarding claims 3 - 5, Yamada discloses a gallium nitride compound 

semiconductor light-emitting device according to claim 1, as cited above. 
Yamada further discloses the predetermined impurity element added only to the 
barrier layer is silicon (e.g. col. 10, lines 3-7, discloses that either the well layer 
or the barrier layer may be doped with Silicon). 
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d. Regarding claim 1 1 , Yamada discloses a gallium nitride compound 
semiconductor light-emitting device according to claim 1, as cited above, wherein 
the Ohmic electrode has a thickness of 1 nm to 100 nm (col. 10, lines 42 - 43, 
disclose the electrode has a thickness of 20 nm). 

e. Regarding claims 16 and 17, Yamada discloses a lamp and an LED 
employing the gallium nitride compound semiconductor light- emitting device 
according to claim 1 (col. 1 1 , lines 25 - 36). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 6 - 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamada in view of Hanaoka et al. (US 5,804,839). 

a. Regarding claim 6, Yamada discloses a gallium nitride compound 
semiconductor light-emitting device according to claim 1, as cited above. 
However, Yamada is silent with respect to the contact layer being doped with an 
n- type impurity element and has a carrier concentration of 5 x 10^^ cm"^ to 2 x 
10^^ cm"^. Hanaoka teaches that GaN layers may be formed with n-type impurity 
concentrations of 1x10^^ cm"^ (col. 9, lines 20 - 23). 
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It would have been obvious for one of ordinary skill in the art at the time 
the invention was made to modify the contact layer of Yamada to include n-type 
impurities with a concentration of 1 x 10^^ cm"^ since Hanaoka discloses that this 
is known structure used for light emitting devices. One would have been 
motivated to make such a modification since it would allow the layer to exhibit 
light transmission properties, allowing the light to transmit readily through the 
layer, and desirable electrical properties for tuning the light emitting device. 

b. Regarding claims 7 and 8, Yamada discloses a gallium nitride compound 
semiconductor light-emitting device according to claim 1, as cited above, wherein 
the contact layer is doped with a p - type impurity element (col. 8, line 41). 
Yamada is silent with respect to the layer having a carrier concentration of 1 x 
10^'' cm'^to 1x10^^ cm"^. Hanaoka teaches that p-type contact layers may be 
doped with a carrier concentration of 1x10^® cm"^ (col. 3, lines 48 - 49). 

It would have been obvious for one of ordinary skill in the art at the time 
the invention was made to modify the contact layer of Yamada to have a p-type 
impurity concentration of 1x10^® cm"^ since Hanaoka discloses that this is 
known contact layer structure used in light emitting devices. One would have 
been motivated to make such a modification since it would allow the layer to 
exhibit light transmission properties, allowing the light to transmit readily through 
the layer, and desirable electrical properties for tuning the light emitting device. 
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6. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yamada. 
Yamada discloses a gallium nitride compound semiconductor light-emitting device 
according to claim 1 , as cited above, however Yamada is silent with respect to the 
contact layer having a thickness of 1 ^m to 3 ^m. Yamada discloses that the contact 
layer thickness is 0.25 |um. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to enlarge the layer thickness of Yamada, since it has been held by 
the courts that, where the only difference between the prior art and the claims was a 
recitation of relative dimensions of the claimed device, and a device having the claimed 
relative dimensions would not perform differently than the prior art device, the claimed 
device was not patentably distinct from the prior art device. In Gardner v. TEC 
Systems, Inc., 725 F.2d 1338, 220 USPQ 777 (Fed. Cir. 1984), cert, denied, 469 U.S. 
830, 225 USPQ 232 (1984). One would be motivated to make such a modification of the 
layer thickness in order to make the device structurally more rigid. 

7. Claims 12, 13, and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamada in view of Morita et al. (US 6,121 ,636). Yamada discloses a 
gallium nitride compound semiconductor light-emitting device according to claim 1, as 
cited above, however Yamada is silent with respect to a multilayered metallic reflecting 
mirror made of the same material identical to the Ohmic electrode for reflecting light 
emitted from the light-emitting layer to the outside, which is provided on a first side of 
the crystalline substrate. Morita discloses a mirror on the outside first side of the 
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crystalline substrate (e.g. figure 1 , reflecting layer 1 1 ) wherein the metallic reflecting 
mirror contains a metallic material identical to that contained in the Ohmic electrode 
(e.g. col. 4, lines 1 - 9, discloses that the layer may be made of gold, which is the same 
material as the electrode 9). Morita further discloses that the layers may be multilayered 
(col. 2, lines 21 -25). 

It would have been obvious for one of ordinary skill in the art at the time the 
invention was made to modify the light emitting device of Yamada to include the 
reflecting mirror, as taught by Morita, since Morita discloses that multilayer reflecting 
mirrors, made of the same material as the electrode, can be added to light emitting 
devices. One would be motivated to add a reflecting mirror on the second side of the 
substrate in order to prevent light escaping from the bottom of the device, thereby 
protecting underlying structures, as taught in Morita in col. 8, lines 33 - 44. One would 
be motivated to make the reflecting mirror multilayered to enhance it reflecting ability. 
One would further be motivated to make the mirror of the same material as that of the 
Ohmic electrode since it would require fewer materials for the production process. 

8. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yamada 
in view of Kaneyama et al. (US 6,452,214 B2). Yamada discloses a gallium nitride 
compound semiconductor light-emitting device according to claim 1, as cited above, 
however Yamada is silent with respect to a metallic reflecting mirror containing a single- 
metal film or an alloy film formed from at least one member selected from the group 
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consisting of silver, platinum, rhodium and aluminum. Kaneyama teaches a metallic 
reflecting mirror formed from aluminum (col. 4, lines 32 - 35). 

It would have been obvious for one of ordinary skill in the art at the time the 
invention was made to modify the light emitting device of Yamada to include the 
reflecting mirror, as taught by Kaneyama, since Kaneyama discloses that reflecting 
mirrors made of aluminum can be added to light emitting devices. One would be 
motivated to add an aluminum reflecting mirror on the second side of the substrate in 
order to prevent light escaping from the bottom of the device, thereby protecting 
underlying structures, and aluminum is a readily available material that is can be 
relatively easily deposited on substrates via known deposition methods (i.e. sputtering, 
evaporation, etc..) 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

a. Saito et al. (US 6,121 ,634) discloses a Nitride Semiconductor Light 

Emitting Device and Its Manufacturing Methods 

b. Udagawa (US 6,153,894) discloses a Group III Nitride Semiconductor 
Light Emitting Device 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ROBERT HUBER whose telephone number is 
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(571 )270-3899. The examiner can normally be reached on Monday - Thursday (Sam - 
5pm EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marvin Lateef can be reached on (571) 272-5026. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Robert Huber/ 
Examiner, Art Unit 4146 
February 1 , 2008 

/Marvin M. Lateef/ 

Supervisory Patent Examiner, Art Unit 4146 



